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TECHNICAL NOTE
Rapid processing of kidney biopsies for electron microscopy
JAN VINCENTS JOHANNESSEN
The Gade Institute, Laboratory for Clinical Electron Microscopy and Department of Pathology, University of Bergen,
Bergen, Norway
The widespread use of the kidney biopsy has contributed
to the explosive expansion of clinical nephrology in the last
20 years [1—3]. This is now an established procedure in the
investigation and management of patients with kidney
disease and the only method of making an exact and mor-
phological evaluation of diffuse renal disease during life
[4]. Several forms of kidney disease in which the prognosis
and response to therapy differ cannot be distinguished
clinically [5, 6]. Their lesions may have an almost identical
appearance on light microscopy [3, 6], although they are
readily differentiated by electron microscopy. Light micro-
scopy, therefore, is not an entirely reliable means of dif-
ferentiating renal lesions [5, 7—9].
A major obstacle to the use of electron microscopy in the
routine evaluation of kidney biopsies has been the long
processing time that is usually employed. However, rapid
processing methods have been used successfully in the pre-
paration of normal tissues from different animal species
for electron microscopy [10—14]. Therefore, the purpose of
the present study was to adapt and evaluate a rapid method
of preparation of kidney biopsies for electron microscopy.
The quality of the sections obtained with this new rapid
method was compared with the quality of sections obtained
with the slow standard method [15].
Methods
A pilot study was first carried out on kidney biopsies
obtained with a Vim disposable biopsy needle at autopsy.
The size of the specimen, the temperature and concentration
of fixing and dehydrating agents, the time for fixation and
dehydration, the composition of and the infiltration time
for polymerization were varied in the preparation of spec-
imens from the same area in one and the same kidney.
A wide range of kidney disease was investigated to deter-
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mine the shortest preparation method giving good and
reproducible results in all types of specimens. This method
was then applied to 22 kidney biopsies obtained in vivo
with a Vim disposable biopsy needle from patients with a
wide range of kidney disease ("minimal change" gb-
merulonephritis, local glomeruloscierosis, acute post-strep-
tococcal glomerulonephritis, chronic post-streptococcal
glomerulonephritis, membranous gbomerulonephritis, mem-
brano-proliferative glomerulonephritis, the glomerulone-
phritis associated with systemic lupus erythematosus, sar-
coidosis, renal vein thrombosis, nephrocalcinosis, pyelone-
phritis, arterio- and arteriolosclerosis, and the Schönlein-
Henoch syndrome. Adjacent pieces were processed by the
rapid and the slow methods.
The rapid method found to be most satisfactory was as
follows: Specimen dividing: The biopsy strip was placed on
dental wax and cut into pieces of 0.5 mm in diameter under
a stereo-microscope with a clean razor blade. Care was
taken to avoid crushing and causing mechanical tissue
damage to the tissUe. Mechanical damage was reduced if
the biopsy was fixed for 5 to 10 mm in glutaraldehyde prior
to dividing. Fixation: Initial fixation for 30 mm in 4%
phosphate-buffered glutaraldehyde at pH 7.3 at room tem-
perature followed by three rinses of three mm each in the
same buffer [16]. Post-fixation for 30 mm in 2% phosphate-
buffered osmium tetroxide at pH 7.3 at room temperature
followed by three rinses of three mm duration in the same
buffer. Dehydration: Dehydration initiated in 50% ethanol
for three mm followed by two rinses of five mm in 80%,
90% and 100% alcohol and propylene oxide. Infiltration:
Infiltration initiated in a 1: 1 mixture of propylene oxide
and Epon 812 (solution 1) for ten mm at room temperature
followed by a 1: 1 mixture of solution 1 and Epon 812 for
15 mm at room temperature. Embedding: The tissue was
embedded in predried Beem or gelatine capsules containing
Epon [15]. The following Epon mixture was used: 10 ml
of mixture A + B in the proportion of 4:6 with 0.15 ml
of DMP —30 added (Serva, Heidelberg). Polymerization:
After ten mm at room temperature, the capsules were
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Fig. 1. Comparison of slow (left) and rapid (right) methods in the same kidney biopsy. 1oth sections photographed on the same photo-
graphic plate (half-mask). Steroid treated "minimal change" glomerulonephritis in 12 year old male. ep, epithelial cell; end, endothelial
cell; bm, basement membrane; er, erythrocyte. Uranyl acetate and lead citrate.
Fig. 2. Normal foot-processes in glomerulus from ii year old female with pyelonephritis. fp, epithelial foot-processes; arrows, filtration
slit membrane; bm, basement membrane. Rapid method. Uranyl acetate and lead citrate.
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48 Johannessen
Fig. 3. Glomerulus from 31 year old female with systemic lupus erythematosus. Capillary lumen almost occluded by endothelial cell
(end) and subendothelial fibrinoid (fd) "wireloop" deposits. "Fused" foot-processes (ffp) and increased number of microvilli (my) of
epithelial cells (ep). Rapid method. Uranyl acetate and lead citrate.
Fig. 4. Scarred glomerulus from 31 year old female with systemic lupus erythematosus. ep, epithelial cell; bm, basement membrane;
st, collagenous scar tissue. Rapid method. Uranyl acetate and lead citrate.
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placed in a 70° Coven for 45 mm and thereafter in a 105° C
oven for 75 mm. The blocks were ready for sectioning
immediately after cooling to room temperature (5 to 10
mm). Sectioning: One micron survey sections were cut on
an LKB Pyramitone equipped with glass knives and stained
with toluidine blue [17]. The blocks were then trimmed down
to approximately 0.25 x 0.25 mm. Good cutting qualities
were defined in terms of the cutting of grey sections of this
size anywhere in the block on a Reichert OM U3 ultra-
microtome equipped with glass knives broken on an LKB
Knife-maker. The sections were mounted on naked or
formvar/carbon coated copper grids, stained with 2%
uranyl acetate for five mm and lead citrate [18] for three
mm, and examined in a Philips EM 300 electron micro-
scope.
Results
The rapid method presented above was successfully used
in the 22 kidney biopsies that were examined. Examples of
the results are illustrated in Figs. 1—4. The blocks had the
same cutting quality as those produced with the slow method.
The ultrathin sections stained normally with uranyl acetate
and lead citrate. They were stable in the electron beam and
could, if preferred, be mounted on naked copper grids. The
sublimation rate seemed normal. No polymerization dam-
age was observed at 10 A resolution. A storage period of
three months did not reduce the cutting qualities of the
blocks.
Discussion
Several problems not encountered in normal material
had to be overcome to adapt a rapid standard tissue pro-
cessing method for use in human kidney disease. The
number of glomeruli in a kidney biopsy is usually small and
a certain minimum number [5 to 20] are usually necessary
to make a diagnosis. Hence, the electron microscopist must
often use glomeruli not only from the most optimum por-
tion of the specimen, but also from the peripheral zone
which is more prone to mechanical damage and from the
central zone which is often affected by poor fixation and
poor infiltration with the embedding medium, or both.
Unfortunately, the morphological alterations induced by
kidney disease may be similar to those induced by poor
fixation and autolysis [20, 21].
In contrast to the method reported here which gave
satisfactory results in a wide spectrum of kidney diseases,
the methods reported by others [12, 13] gave satisfactory
results in our hands only in normal or nearly normal kid-
neys. In more severely affected scarred tissue, fixation, in-
filtration and polymerization of central areas of the spe-
cimen were unsatisfactory. Agitation of fluids during
fixation and rinsing and dehydration were essential to the
reliability of the rapid method. The Epon-filled embedding
capsules had to be free from air bubbles. If they were care-
fully filled more than an hour prior to embedding no
vacuum apparatus was found neccessary for evacuation.
To ensure rapid and even polymerization, dry embedding
capsules and dry ovens were as essential as the use of a
refined, well known brand of Epon.
In an attempt to cut the processing time even further,
some specimens were embedded in ERL-4206. This em-
bedding medium has the lowest viscosity of all employed in
electron microscopy [22]. In our hands ERL-4206 did not
prove superior to Epon for rapid preparation.
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